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Abstract

We quantitated the major chemical components of ramie leaves (Boehmeria nivea L) powder. The proximate
compositions (all w/w) was 5.42% moisture, 28.15% crude protein, 6.95% crude fat, 15.27% crude ash, and 54.79%
carbohydrate, respectively. The total, insoluble, and soluble dietary fiber contents were 39.66+1.84 g/100 g, 20.32+2.02
g/100 g, and 19.34+2.84 g/ 100 g, respectively. The major free sugars were glucose, galactose and lactose. Seventeen
amino acids were isolated. Essential amino acids constituted 44.65% of the total. When free amino acid levels
were evaluated, 25 kinds of components were detected, of which 18.15% were essential. Only caproic acid methyl
ester and pentadecanoic acid were detected when fatty acid examined. The contents of vitamin A, vitamin E and
vitamin C were 0.0194 mg%, 0.0184 mg%, and 0.1833 mg%, respectively. The mineral contents of were in order

of Cu<Zn<Fe<Mn<Na<Mg<K<Ca. Succinic acid was
leaves may be a highly nutritional vegetable.

the major organic acids. These results suggest that ramie
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Y RFA H-& Association of Official Analytical Chemists
(AO.AC) WH(15)9l] 38t AAJBAE], 82 105T
ez, 29 -E micro-kjeldahlH, zexl e
soxhlet 24 9 23 B2 3|ghgo gz BA59 D, 4o
/}j%ﬁ:% 20 (Enzymatic-Gravimetric method)ol] 2]
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T4 42 Gancedo$} uhe) WPH(16)0] F3le] A
ST A& 1 goll 80% ethanol 50 mLZ 7}3}<] heating
mentleol| ] 75CE 5A17F 7}1€3 th2 Whatman filter
paper(No. 2)2 o7} 31 o9& rotary vacuum evaporator®]]
Azt 5% % 10 mLE 3 -8-3te] Ton Chromatography
(DX-600, Dionex, USA)E HA3leien, BEMdzHe
Carbo PacTM-PA10 analytical (4 x 250 mm)3} §% 8
C2-EDTA (500 mg)E ZF3I3tk WA Al | mLE
# 3o 0.45 ym membrane filter2 o] 33+ & columnel] 20

LA F=5le] B35k o]l column 5= WTE
A8 £% &0 05 m/minE EelEyon, HE

£ reactive index detectorE o] &3}9ith

A17A A6z (2010
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74 chlictts] 24 e dd A5 05 g
6 N HCl; mLE 4 slo] ©7]3kar 120l 24417 71
gfj gt o} o g rotary vacuum evaporator= 715 :1—0}
o} sodium loading buffer2 10 mL& 3 -8&3lATHIT). o|5
£ 1 mLE %3t} membrane filter (0.2 ym)= 28t
Ths o ieit AHEE417](8433-H, Sykam, Germany) & -
A5t o, columng Cation separation column (LCA
KO6/Na, 4.6x150 mm)S- A28} 11, buffer §-2(pH 345~
10.85)¢} flow ratex= 0.45 mL/min, reagent®] flow rate<
0.25 mL/min, column &%= 57~747C, wavelength< 440
nm$} 570 omz B2l

F] ofmnate]l B4 A]F 2 goj ethanol 20 mL&
718+ % homogenizer2 105 <t suytsle] 1,900x goil A
2047 YA EE] 3191, ZhAle)] tFA] 75% ethanol 10 mLE
% 7F8te] homogenizer® 108 F<F 2¥HH - 1,900x golA]

082 A48 AT 39S Bolol V55D F
ZR/4E §3)A)A sulfosalicylic acid 20 mgS A 713}
4TE 1XZE B2t MAAZ] T THA] 1900x goflA] 2083t
PAE2 g F, membrane filter (02 im)E o] FA|A ofv] e
AF AFEHA17)(S433-H, Sykam, Germany) 2 218153t} &
AZHAO0F columne Cation separation column (LCA
KO7/Li, 46 x 150 mm)-& A}-&81 1L, buffer -2 (pH 2.90~
7.95)¢] flow ratet= 0.45 ml/min, reagent®] flow ratet 0.25
mL/min, column 253 37~74C, wavelengtht 440 nm$}
570 nm=z 43k
XM 2
A #2492 AOAC W15 wet A8 5 g=
Warning blender (Model 700G, Fisher Scientific, USA)<l|
231 chloroform 10 mL2} methanol 20 mL-g s}tz 287
488 t}-S, chloroform 10 mL-& ¥ 7}8l & 30%7}
733} sk of 3 F 3087 A T FES At
B Na,SO.E 7bske) €43 )2 rolary vacuum
evaporatorZ. 7F- 5531t AW 100 mgS toluene 5
mLol| £&]3l11 Wungaarden2] WWH(19)o] wEl BFs-
methanol 2 ™2 3}3ke] Gas Chromatography (GC-17A,
Shimadzu, Japan) 2= £-21519] 01, 7]7] ¥4 272 column
& SP™2560 capillary column (100 m x 0.25 mm, 0.25 ym
film thickness)& AF8-8}913L, column %3 170Co A 5
B2 §A18F 2 250°C7HA] 4°C/minZE %2845tk Injector
9 detector &%+ 270C, N flow rates= 0.6 mL/min (split
ratio = 80:1)9] Ao w2 B3]
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ascorbic acid 0.1 g & ethanol 5 mLE 2| &}e] 80Tl A
1087+ 71938k % 50% KOH &< 0.25 mL& #H7}sln
20027t 7HEE vy SR 24 mLs>Jr hexane 5 mL—E’— 7}6}04
1,150 = gollA] 2057} ¢4

<

I FRFE 7hete] 1083t WA g

o] 4 & 33 vEG thg A &g HO]'OI] NazSO&
<=8} 1L rotary vacuum evaporator 2 hexane-g& 3 mL7}A
et %33 & HPLC (LC-10AVP, Shimadzu, Japan)® &
Aelgion, B2 02 columne shim-pack GLC-ODS
M) 25 cmE A}8-3191 3, HIER! A9 HENY] E B4
2] 3t detector+= SPD-10A (UV-VIS detector 254 nm, Japan)
9} RF-10A (Spectrofluorometric detector, Japan)Z zHzh A}
S8kt HEl C $82 #2355 0.2 ym membrane
filter2 o{3}3}e] HPLC (Young-Rin Associates, Korea) 2
FA3lg o, 27102 columne p-Bondapak Cis (3.9
x 300 mm, 10 ym), flow rate’= 0.6 mL/min, o] E4+-2 0.1%
phosphoric acid& A}-g3F9ich.
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2713 B o AOAC WPH15 wet A8 05 g, 20%
HNO; 10 mL 2 60% HCIO, 3 mLE # 3l Eue)d w7}
A 7143 5 0.5 M HNO;©. 2 50 mLE 3 889tk 54
FEE FELAL EF F b vialo] 8 mLA 33t
Frgdo 5197, 05 M HNOs S th21 = 3] ¢z}
B = A(AA-6501GS, Shimadzu, Japan)= #A13}
v‘i‘— A28 23 2t} Acetylene flow ratex= 2.0
L/min, air flow ratet™ 13.5 Limin®] FH 2 & Ca (422.7
nm), Fe (2483 nm), K (766.5 nm), Mg (2852 nm), Mn (2795
nm), Cu(324.8 nm), Na (3302 nm) 2 Zn (213.9 nm)S A1
49t
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< rotary
T2 10 mL&
%) 4-3o] Ton Chromatography (DX-600, Dionex, USA)&
Mgl on, BEMZHC R colunm Ionpac AS11-HS
Analytical, reagentv= 5.0 mM tetrabutylammonium hydroxide
< ol8stod AAlsilt) o] 919 #4370 2% flow rate
¥ 1.0 mi/min, injection volume-2 10 JLE o] F-A5}9)th.

vacuum evaporator = 74} - X

7 42 855

o] 84 BEko- Table 13} 29} 72t} Table 104 2} o]

n HogleF 542%, 2T 28.15%, AW
1527% 2 &34 54. 79%0]91@ Lee 5
(148 A e dubgd S B8] AF 7|5EoE T8
7.94%, ZoiA 2429%, A 4.89%, _Lﬁﬁ 11.47%
gala Qrhal Hasle] B Ay Axte} vlwste] giA1A
© 2 H|4:3E ¥]&o]9 o) & A oA AREg BA[Y o]
A UeRith ol BAUS AR, S, JFdE,
NAA 7] B2 Zolol] 93 Ao R Alg Tt RAI P 7
o Ak Fel Mool dubgE-g A Au A% 7|l
2 2R 16.53%, 20 A 2994%, ZA| W 2.44%, F3) %
13.12%, 2ol d-Gas L33 g ﬁ}g 37. 97%; EJA(ZO)
3] BAJSlo]

worer] zuma S e,

r
HE gy o
o A

rJ

Table 1. Proximate compositions of ramie leaves powder
(Boehmeria nivea L.)

(%)

Item

S Moisture  Crude protein Crude fat Crude ash Carbohydrate”
ample

Ramie leaves 542:0.197 2815034 695057 1527+045 54.79+0.40

1)100»(511111 of moisture, crude protein, crude fat and ash contents)
Al values are expressed as mean+SE of triplicate determinations.

E*l o e @‘Ol*éj"u 8}2FS Table 204 9} 7o)
3066% A=HAE L 5 B4 Aol it 8494
0]@%5: arare 717k 2032% 9 19.34% = JERdT) 2

/\7], Eﬁé‘]—‘:}_ﬂ oLE:];(] o]:HHi vtrLt_lc}o /\]O]/]\j o)
o] 20.73%01000, B FHe] Mol dfh FEFE
2475%2 B3EDH 0] & AFolA ALgF wA e Ao
A ghako] el w2 Ao® YERT

Table 2. Contents of dietary fiber in ramie leaves powder
(Boehmeria nivea 1..)

(g/100 g)
g lem TDF IDF SDF
ample
Ramie leaves 30.66+1.847 203242.02 19.34:2.84

"TDF : iotal dictary fiber.

“IDF : insoluble dietary fiber.

ISDF : soluble dietary fiber.

YAl values are expressed as meantSE of triplicate determinations.
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rhamnose

20 Y
5 FAE L,

R

glucose,

o] G maltose, sucrose 2 lactose & 3%
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o]F el 32 glucose?} galactose 2 Tto] A&7, o)
FHE lactose 15 Tho] HA&H9h ZA Y9 glucose &
+ 207809 mg%, galactose $g-2 132.57 mg% 2 HEF
t}. o] 7ol lactose L 19124 mg% AZHYc) 452

22 fructose, glucose & lactosed] 0.2 HA&H i
Hustder, FRude] fel 8- fructoses} glucose,
o] FH<l maltoser} HEE| At Hn23)sch o9k 2+
ol UEF Z& ibffe] F5ol we} 3R] FHoh o)
7F ol A 2L ) g Aoz YgEenk

Table 3. Contents of free sugars in ramie leaves powder
(Boehmeria nivea 1..)

(mg%)

Ttem

Sample Glucose Galactose Lactose

Ramie leaves  2,078.09:842" 132.5743.26 191.242.74

AL values are expressed as meaniSE of triplicate determinations.

T4 otoji=f

BEAY e 74 olu) oAt e Table 49 #Th
ZF T4 olu|Ate] gL 1645517 mghE F 1759
opa]/tol HEEATh o] F aspartic acid F3fo] 2,432.53
mg% 2 7H Beker, thE o 2+ glutamic acid, leucine,
histidine, phenylalanine, valine, alanine <=o|¢it}t. Al ofu)
=4 3 AEE 8% dgopn it 7,346.80 mg% 2
leucine, histidine, phenylalanine, valine, lysine, isoleucine,
threonine, methionine s=o]91 o™, & 74 of]:eAbol tht
Zobu] o Ake] ]88 44.65% 2 VENGT) AR E<l v
o}ele] F ofmjizAte] FEEL 13011.22 mg% R 17E9] o}
ujiAbo] &5 2™, ghutamic acid, aspartic acid, leucine,
lysine, phenylalanine, alanine <=2 & e} o] 3 P40}
1] =4k leucine, lysine, phenylalanine, valine, isoleusine
ToR2 HAEQITh24). £ de] TA]gle] woleld] ujs}
o & o)At gkl of Eghon, F olv|At 5 Fd
ofp| it HgronlAte] & &2 fAlsITh

9] oAb Bhe FE8 e BEE delA]
glew, o] F glutamic acide 7HA %S U] 31 aspartic acids
vk et o] T 7 E o ofu|iesto] zhe uto]
A7} FoIA 714 R R 35 mydLAH = 1 ko)
HAE e Ao 4#x] ATh25). Hgh, Matsushita 9}
Yamada(26)= A9 F9.3F ojv]z4lo] glutamic acid,
aspartic acid, serine, valine, alanine, proline 522 o] & ojn|
ko] o] mhel] 23 A3 itk B v Ye
ol 2 A9 mAYe] FH oAt Ao o]} H]SE)
A vERd T mEka] BAY e dgtolu]mslo] FR5 0
53], ojglololl Al HQ 3 histidineo] o] Fo} 4L
7 23 £ %S e olneits o] dasln

~

o] the G7] 23} vl Tl slelshs vt
g AoZ Alrdnh

Table 4. Contents of total amino acids in ramie leaves powder
{Boehmeria wivea 1.)

Amino acid % Content (mg%)
Essential
Valine 6.11 1,005.95:12.42
Leucine 9.10 1,497.0146.10
Methionine 149 244761384
Threonine 453 745.76+4.10
Lysine 514 845.86+1.09
Phenylalanine 6.51 1070724942
Histidine 6.86 1,128.66:8.41
Isoleucine 491 808.0812.16
Total EAA" 4465 7,346.801 14.09
Non-essential

Glutamic acid 10.95 1,802.32+5.34
Arginine 517 850.9416.31
Serine 446 733.92:1.63
Glycine 556 914.29+5.27
Alanine 578 950.63+6.32
Proline 455 748.53+4.67
Tyrosine 285 468.4419.42
Aspartic acid 1478 2,432.53+7.63
Cystine 1.26 206.78+3.42
Total AAY 100.00 16,455.17£12.36
EAA/AA(%) 44.6513.10

?Tota] EAA: Total essential amino acid.
“Total AA: Total amino acid.
AIl values are expressed as mean:SE of triplicate determinations,

2] oot
BAIY Bte] f ofn|iAt ke Table 59 ZAth
Z Fr) opu|Abe] kL 192243 mgh = & 25%9) ol
Ato] HZH Tk o] Z asparagine©] 983.57 mg%E 7}
fo} - el opv:eite] e F S5L16%c aigst] el
opu|:Aite] Awk o] 45 ApA| 8k o1, 1 9] aspartic
acid, y-amino-n-butyric acid, valine, phenylalanine, alanine,
threonine, phosphoserine <= & et} f2] o4t
Z 7A29 839 Yoln]| il 349.11 mg% R valine,
phenylalanine, threonine, isoleucine, leucine, histidine, lysine,
methionine 01907, % §2) o] ieAto] i Poolm]
wAke] B &8 18.15% 2 YEhdTh Ahn¥} Yang(24)& o}
9] fl op| At 242 FAeIiET & el opwdt

o] FFL 17270 mgh = 16%9] olu|ito] AEE U,

s
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Table 5. Contents of free amino acids in ramie leaves powder
(Boehmeria nivea L.)

Amino acid % Content (mg%)
Essential
Valine 599 115224427
Leucine 1.15 2207203
Methionine 0.03 0.60+0.02
Threonine 341 05.4912.34
Lysine 031 6.02+0.31
Phenylalanine 4.85 93.30+1.79
Histidine 113 21711063
Isoleucine 128 24.7010.21
Total EAA” 18.13 349.1146.38
Non-essential

Glutamic acid 1.20 23.06+0.28
Arginine 221 42.50+0.32
Serine 1.81 34.77+1.03
Glycine 0.46 8.8040.12
Alanine 4.10 78.6410.45
Asparagine 51.16 983.57+7.36
y-amino-n-butyric acid 6.79 130.47+0.68
Aspartic acid 9.11 175.1842.16
Cystine 0.14 2.6840.14
Phosphoserine 248 47.68+0.26
Taurine 0.12 2334031
Phosphoethanolamine 0.10 1.9310.24
a-aminoadipic acid 1.00 19.13£0.38
B-alanine 0.06 1.13+0.04
Anserine on 13.57+0.09
Omitine 0.08 1.56+0.10
Ethanolamine 033 6.32:0.37
Total AA” 100,00 1,92243£15.38
EAAJAA(%) 18.15+0.24

?Total EAA: Total essential amino acid,
“Total AA: Total amino acid.
Al values are expressed as mean+SE of triplicate determinations,

histidine, serine, glutamic acid, proline, alanine aspartic acid,
arginine, valine 2.2 JEpytom, o F P4zl ike
2191 mg%= histidine, valine, phenylalanme, leucine,
isoleucine, lysine®] <=o|Qchi Hslgch 2 2389 vl
ajed wAIglo] Wolele) ¥lste] & fre) obvliate] Gk
= vehten, & 7] opneat F FE opnmAke
G eRoL} Shelungl § F6 et
valine¥} phenylalanine© 2 §-A}8}94

RAY e EolAd o= theF 3§
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Sk aSparagme{’—_ oFE

A QR 857

=] Ael, g v)2 9 3pgule] ERAolele waenrt
slom, Aol A AR ¥o] ¥ y-amino-n-butyric
acid= AR Al Ee] E¥8lE v H_l}eﬁ olu|=Ake] U=
SR FFAAAN 87 2
E7 /\]7] g kAl o%xﬂ )
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) B 2708 Table 63+ 2o} 143 A%
AF 5 E3A A SRS caproic acid methyl ester 58.23%,
cid 41.77% HEE o™, EXA LS
ZE AT Lee F(14)9] EAILe] APEt 2
A BA A A= linoleic acid 33.14%, linoleic acid
30.39%, palmitic acid 11.78%, stearic acid 4.34% % ZA}=] o
B 43 2ssh Be AolS udl), ol wAzAT W
o Xe] xpolt FF, AHIHA, AHA7] TY Aol & 719
4 Ao AlgHoAH o B A7t 2o Ao=
Holth Ahni} Yang(24)o] H.mgl Hholele] kil 2448
linoleic acid”} 35.45% % 74 %3kal 1 th-& palmitic acid,
lauric acid, linoleic acid, oleic acid =0 & 7 Z%|9 o,
w el o] x| kAl &hake &3 kx| HEAe] linolenic acid”}
5332% % 71 wqkom, 1 vh2 0 2 linoleic acid 20.29%,
palmitic acid 14.55%, y-linolenic acid 6.12% % A<t}
T RO ol B dFe] mAjele] AHkAE 24T}
be 4%E ¥ 4 e

o
o O

pentadecanoi
Svjgo

Table 6. Compositions of fatty acids in ramie leaves powder
(Boehmeria nivea L.)

Fatty acid Composition (%)

Caproic acid methyl ester (C6:0) 58.23+038"

Pentadecanoic acid (C13:0) 41.77+0.29
Saturates 100.00+0.69

cis-11, 14-Eicosadienoic acid (C20:2) i

Linolenic acid (C18:3) r
Polyenes tr

Total 100.00

VAIl values are expressed as meanzSE of triplicate determinations.
tr : Trace.

H|EHDI
Al Fuato] HlE A E 2 C9 t"z}j WS- BLAst Anle
Table 73} it} @4k3) vlelviel A, E 2 Co ghake
0.0194 mg%, 0.0184 mg%, 0.1833 mg% = HZHY L
HIER) C9] &&Fo] 714 =4 VEhgth Lee 5(14) A
o) vlel] E 3 A8l BlEk] E9] E4& 7HA

ﬂl
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= = 4259 tocopherold} 4FF 9] tocotrienol T2
B23}ke] a-tocopherol 9.79 mg%, B-tocopherol 0.18 mg%,
y-tocopherol 1.44 mg%$ 2™, a-tocotrienol 0.11 mg%, y

-tocotrienol 0.04 mg%, 5-tocotrienol 0.20 mg% & 7 &%)
thi B3kt o] kﬂ H|E} E AEEE Ylst g3t}
AL Yov, FALHES BFE HES 9o

oA rh32). ¥ A9l A FAQ] B-carotene Q]
A0 F Leeo} Kim(33)2 =4 ALF 5 AY, &, 2,

819 %, AFA, ¥, 429 Bearotene HFE 57
sje] A2l 1257 mghs 7Py Bkow, L3t A7k 47}
11.34 mg%, 1124 mg%RA T 1 Tk 549 A3 A] 22,
¥E, 47 wom ABRUtL RBusdn.
Seong(34)& A\ o] THE 6%2] E7hslel WEk C e
BAystel Wt 71.38 mg% 2 35k qloha kel on,
Han S(QD% 4F%) S99 vkl C ggo] B
74.85 mg% = VERECRR &9tk B AdoA] RA] Y9
HEk A B 9 Co) e ThE Ajaftol st mlgos
AEAYEY o= = shpetn Agehe FA
uetRlEo] sl Eol Faol WA WEY ASAE 9e
AoR Mo} gyl B Hast & 5 Uk HE 2
Aol B A7 BLF Aoz Yrsolch

Table 7. Contents of vitamin A, E and C in ramie leaves powder
(Boehmeria nivea 1..)

(mg%)
Vitamin Content
Vitamin A 0.019410.01"
Vitamin E 0.0184:0.02
Vitamin C 0.1833£0.01
VALl values are expressed as mean+SE of triplicate determinations.
2713
BAS el 714 g £493F A= Table 837

ta

2ot A48 8% F714 F Ca §iFo] 3,13520 mg%h s
7P Bskem, K o] 143460 mg%31al Tha &2 Mg,
Na, Mn, Fe, Zn, Cu £ 2.2 HEH U3, Zn¥} Cuo] T
olFo s vEsith

Lee T(14)°] B BAYS] F7)d FFE Cacl
1,874.83 mg%2 714 @gkon, K 1433.86 mg%h, Mg
362.52 mg%, Fe 16.81 mg%, Na 15.64 mg%, Zn 4.15 mg%,
Cu 079 mg% 2 HEHUE & Hde] rAYe 2714
gk} v|sesle] & o} Ca ko] 7w Ao eyt
on, 8714 g3y 2 JRE QM= fAlsHA Y
BRgth AT 5 el e] §713 $9e K 769.66 mg%,
Mn 450.32 mg%, Mg 404.52 mg%, Ca 322.47 mg%, Cu
46.38 mg%, Fe 16.64 mg%, Zn 6.74 mg% = H.11(24)¥| o]
B A3e) BAlelo] Woldlel] Hlsle] Ca, K, Mg, Feo] T3

FAENLHERA A174

A6E (2010)

o] Etot, Mn, Zn, Cu2 T U9 H'Jr. L3, Lee}
B33 Feltdel £71d g7 5= Kol 2,135.03
mg% % 7V 29k, Ca 91647 mg%, Mg 393.35 mg%,
Mn 2.97 mg%, Na 2.64 mg% SO 2 AEHJoH, APEL
o] #7124 geFe] 9= Kol 329502 mg% 2 71 BW3k1
1 YC R P, Ca, Mg, Fe, Mn 20 & YERRTAL 131(35)
o k. wehA] A FEY Fr1E 24L dAR K
Ca, Mge] Fifo] B2 2102 Bo|u, BA¢lo] T} 4|
—‘;:oﬂ s8] Ca-4 'cﬂ?)co] Eo];q o7 o gi VERG
7 ”7“7101] Ao 4%
& =9} %E‘r“" 041‘*0%1 AL 2 5142 3 el
10166, Ca 43170] 249991 71 TF +2EN
Aol 2AILE F9E 148 335 Ca
IE
s

oz9l 7)%& 712 Ao AR,

Table 8. Contents of minerals in ramie leaves powder (Bochmeria
nivea L.)

(mg%)
Mineral Content
Ca 3,135.20:9.46"
Fe 25724038
K 1,434.60:12.67
Mg 607.104.39
Mn 3338:2.12
Cu 0.7410.10
Na 51.86+0.32
In 3154022
UAIl values are expressed as meantSE of triplicate determinations.
ol
RAIY ®Ee] {7 S E4§ 23k Table 99t

2o}, AR FEE 0 F succinic acxd, acetic acid, malic
acid, tartaric acid, maleic acid, oxalic acid 2 citric acidZ
223819 =48] ©]3 succinic acid, citric acid 2 maleic acid
& 3%9] G7laboe] A&HUrE I F succinic acid’}
3,516.06 mg% 2 7F Wkl thar o & citric acid 848.42
mg%, maleic acid 536.50 mg% <2 % YERGTE Kim3}
Im(38)e] -0 wEd £-7]14F & oxalic acide #7237
B84 48 gAste] ¥4 F4E WA, 9
2 ofe] Aol BA} e AR Husle & 43
o] BAYo e HE HEo] A wUrh 4FF ENY
22)¢) §714F geke malic acid’} 255.8~283.4 mg/LE
71 weken, 1 fo v §rike vluA B de
Ve 1 glutaric acid, citric acid, fumaric acid $5°]%1t}.
ol HAEH 359 714 -2 oxalic acid 107.6
mg%, succinic acid 22.6 mg%, citric acid 1.9 mg% = vER}
oxalic acide} ko] 713 W& Z o2 HE TH20). o]
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Table 9. Contents of organic acids in ramie leaves powder
(Boehmeria nivea 1.)

(mg%)
Oragnic Acid Content
Succinic acid 3,51606+15.36"
Citric acid 848.42+10.35
Maleic acid 536.5018.63

DAl values are expressed as mean=SE of triplicate determinations.

54.79%2 et T ol 14 dEke 39.66 /100
gol™, 1 ¥ B84 2oladGhs} e o) v Tt
& 217} 2032 /100 g9t 1934 g/100 g2 el T Z-L
glucose7} 7} B¢kl ©}S- 0 2 lactose, galactose £ 2
% 3%°] AEHATE 7 ofu|iAke- aspartic acid ko]
243253 mg% =2 7H Borom, th3-0 2= glutamic acid,
leucine, histidine, phenylalanine, valine, alanine <=©]%jt}.
2] o} 1= Ake- asparagine©] 983.57 mg% & 7} wdo}
ohuleat gHpel Aw o4 A FG R, 1
@] l|3= aspartic acid, y-amino-n-butyric acid, valine, phenylalanine,
alanine, threonine, phosphoserine £=© % v}elytth. 2jukAL
TR A At F SR MM RS caproic acid
methyl ester”} 58.23%, pentadecanoic acid7} 41.77% 73 &%
Jom, BxsAube Gujgro g AEE ok vE
o M os gtkel vigl A E 9 C9 ke zbzt
00194 mg%, 0.0184 mg% 2 0.1833 mg% = 7 &9l o,
HIERR Cof ko] 71 7 veyit) 78-S 2A g
A3, Ca g8Fo] 313520 mg% e 7H @ekon, Kol
1,434.60 mg%S) 1. th2-C. 2 Mg, Na, Mn, Fe, Zn, Cu 502
AZEUIL Znd} Cue] TS vjgo 7 Yepylt) )4t
= % 3% f71Ake] &S, o] F succinic acid7}
7 WSk, Bh-O = citric acid, maleic acid =9 % 1€}
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